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RESEARCH PROBLEMS 
Problem 118. Posed by Jack Robertson. 
Correspondent: Jack Robertson 
Department of Mathematics 
Washington State University 
Pullman, Washington 99164-2930 
USA 
An intersection graph G is a graph whose vertices correspond to a family of 
distinct sets with two vertices being adjacent if and only if the corresponding sets 
have non-empty intersection. A partition graph G is an intersection graph with 
the additional property that the sets corresponding to every maximal independent 
set of vertices of G partition S = lJusV(c) u, S where S, denotes the set corre- 
sponding to the vertex u. In the recent development of partition graphs [l, 2,3,4], 
some unresolved questions remain. 
Consider the following conditions on a graph G. 
T. For every maximal independent set of vertices M and every edge uv in 
G\M, there is a vertex m EM so that uvmu is a 3-cycle in G. 
I. There is a clique cover of G such that every maximal independent set in G 
contains a vertex from each clique in the cover. 
In [2] it is shown that partition graphs are those satisfying condition Z and 
having distinct closed vertex neighborhoods. Condition Z implies Condition T. 
Does Condition T imply Condition I? 
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See Problem 118 for definitions. Is it possible for a graph to have two different 
minimal clique covers so that one satisfies the property given in Condition I and 
the other does not? 
Problem 120. Posed by Jack Robertson. 
Correspondent: Jack Robertson 
Department of Mathematics 
Washington State University 
Pullman, Washington 99164-2930 
USA 
There is a geometric question related to Problems 118 and 119. Let P be a 
simple lattice polygon in the plane. Define a graph G(P) whose vertices 
correspond to all the fundamental triangles of P, that is, those triangles whose 
three vertices are lattice points lying either inside or on P and containing no other 
lattice points on the boundary of the triangle or in the interior of the triangle (in 
other words, those lattice triangles having area $.). Two vertices of G(P) are 
adjacent if and only if the interiors of the corresponding triangles have non-empty 
intersection. Notice that a triangulation of P into fundamental triangles cor- 
responds uniquely to a maximal independent set of G(P) and conversely. These 
graphs have the following three properties as shown in [l]: (1) They are partition 
graphs; (2) every maximal independent set has the same cardinality; and (3) their 
edge-sets can be partitioned into 4-cycles. Does the class of simple lattice 
polygons in the plane give rise to all graphs with these three properties? 
Reference 
[l] D. DeTemple and J. Robertson, Graphs associated with triangulations of lattice polygons, J. 
Austral. Math. Sot., to appear. 
